Summary. The The data suggest that progesterone given before oestradiol (or its equivalent in entire ewes) inhibits the secretion, at about 4\p=n-\7 days after oestrus, of uterine proteins which may impair embryo development in ovariectomized ewes which do not receive this progesterone.
Introduction
Previous studies showed that a high proportion of embryos developed normally when transferred to the uterus of ovariectomized ewes which received injections of oestradiol and progesterone according to a schedule designed to simulate endogenous ovarian secretion (Miller & Moore, 1976; Miller, Moore, Murphy & Stone, 1977) . The schedule involved a series of injections of progesterone preceding oestradiol treatment to induce oestrus followed by further injections of progesterone and embryos were transferred on the 4th day after the induced oestrus. When either the progesterone preceding oestradiol or oestradiol was omitted embryos failed to develop normally. These findings were extended to show that when the progesterone preceding oestradiol was omitted the retardation of development of embryos transferred to the uterus on the 3rd day after oestrus became evident by the 2nd day after transfer (Moore, Miller & Trappl, 1983) . Miller et al. (1977) had suggested that oestradiol influences embryo development by regulating endometrial progesterone receptor level and sensitivity to the progesterone of pregnancy, but were unable to demonstrate any mechanism by which the progesterone preceding oestradiol might affect embryo development.
During early pregnancy the endometrial glands of the ewe secrete small amounts of several proteins (Roberts, Parker & Symonds, 1976;  Gibbons, Dixon & Roberts, 1977) . In other species it has been shown that uterus-specific proteins may influence embryo development (Krishnan & Daniel, 1967; Beier, 1976) . Unfortunately, in the ewe uterus-specific proteins comprise only a very small fraction of the total protein found in uterine flushings. Hence, for technical reasons it is difficult to examine how ovarian steroid hormones regulate the amount of specific protein in the uterine lumen (Gibbons et al., 1977; Miller et al., 1977) . A more sensitive approach might be to examine the effects of steroids given by injection on the subsequent incorporation in vitro of radiolabelled precursors into proteins secreted into the incubation medium during culture of endometrial expiants (Basha, Bazer & Roberts, 1979; Nieto & Beato, 1980) . In this study we (Miller et al., 1977) . All The incubation medium was chilled to 5°C and centrifuged at 105 000 g for 60 min. The supernatant fraction obtained was supplemented with 50 µ sheep serum and proteins were precipitated by the addition of 10 ml 1-0 m-HC104 and collected by centrifugation at 1000 g for 15 min. The pellet obtained was washed 3 times with 5 ml 0-2 M-HC104, then solubilized by heating and stirring at 50°C for 15 min in 0-75 ml 0-25 M-NaOH, and samples (200 µ ) were taken for liquid scintillation counting. The methods used to determine RNA : DNA and protein : DNA ratios and the incorporation of tritium into tissue and secreted protein have been described (Miller, 1979) .
Mean rates of incorporation of tritium into tissue and secreted proteins were expressed as d.p.m. 3H/pg DNA. Rate of protein synthesis was determined by summing the rates of tritium incorporation into tissue and secreted proteins. Tritium incorporation into secreted protein in the absence of 10~5 M-colchicine gave the total secretion rate, and the difference between tritium incorporation into secreted protein in the presence and absence of colchicine gave the rate of colchicine-sensitive secretion. Preliminary experiments examined the kinetics of tritium incorporation into the tissue and secreted protein fractions and the effects of colchicine on these values. Increasing concentrations of colchicine up to 10~4 M had no effect on tritium incorporation into tissue protein, and incorporation of tritium into both protein fractions in the presence or absence of colchicine was linear for at least 4 h. Because of differences in group sizes, it was considered inappropriate to subject the data from entire and ovariectomized ewes to a single statistical analysis. Differences between groups of entire ewes were determined by Student's t test, and between groups of ovariectomized ewes by analysis of variance or Duncan's multiple range test (Steel & Torrie, 1960 fig. 2 ). In entire ewes total secretion decreased markedly during the first 6 days after oestrus (P < 0-01, / test). Secretion rates in ovariectomized ewes in Group EPEP were always lower than in entire ewes, but the pattern of change was similar, with a marked decline in secretion rate between oestrus and 4-6 days after oestrus (P < 0-01). The changes in protein secretion during Table 2 14-8** 21-7** 0-3 6-5* Table 2 13-4** 53-7** 0-3 191** Table 2 26-4** 25-6** 1-8 11-6** Table 2 Table 3 25-4** 61* 3-7 7-7* Text- fig. 2 12-5** 10 00 8-9** Table 3 16-3** 39-7** 20 3-2 * 001 < < 005; ** < 0-01.
t Or equivalent stages of treatment in ewes that did not show oestrus. these 2 tissues differed, with little change occurring during the first 4 days after oestrus in caruncular endometrium. In ovariectomized ewes the changes in the two endometrial tissues were generally more alike; but the marked interaction seen in intercaruncular endometrium between the effects of the progesterone preceding oestradiol and time was much reduced in caruncular endometrium (compare F-ratios for this interaction in Table 4 Herriman, Harwood, Mallinson & Heitzman, 1979) . Surprisingly, these substantial differences between the endometria of entire ewes and ovariectomized ewes in Group EPEP had no influence on the early development of embryos transferred to the uterus (Miller et al., 1977; Moore et al., 1983) . The deleterious effects of omitting the progesterone preceding oestradiol on the subsequent development in the uterus of embryos transferred 3 or 4 days after induced oestrus (Miller et al., 1977; Moore et al., 1983) Rates of protein secretion were higher in intercaruncular than in caruncular endometrium. The coiled and branched tubular glands in the ewe are confined to the intercaruncular endometrium, whereas the caruncles are composed primarily of sub-epithelial dense connective tissue (Amoroso, 1952; Restall, 1966) . The significance of colchicine-sensitive secretion from caruncular endometrium is unclear. It is difficult to avoid the contamination of prepared caruncle slices with some intercaruncular endometrium, but it seems likely that some of the simple columnar epithelial cells of the caruncles (which form one surface of the prepared slices) actively secrete proteins.
In ovariectomized ewes in Group the initial low doses of progesterone depressed protein secretion by intercaruncular endometrium. Secretion rates increased again between the 4th and 6th days of progesterone treatment. Although oestradiol (Group EP) increased the secretion rate at all times, it did not change the effect of time on the secretory response to this progesterone, suggesting that oestrogens and progesterone regulate the secretion of different uterine proteins. In contrast, the secretion by intercaruncular endometrium of entire ewes and ovariectomized ewes in Group EPEP did not increase between 4 and 6 days after oestrus. Continuing oestrogenic stimulation of the uterus after oestrus probably explains the greater rates of secretion in entire than in ovariectomized ewes in Group EPEP; but the failure of endogenous ovarian progesterone or the progesterone given after oestradiol to stimulate protein secretion at around 4-6 days after oestrus in these groups of ewes is apparently explained by the prior exposure of these uteri to progesterone secreted during the luteal phase of the previous oestrous cycle (entire ewes) or the progesterone preceding oestradiol (ovariectomized ewes, Group EPEP). In ovariectomized ewes, therefore, the progesterone preceding oestradiol can modify the secretory response of the intercaruncular endometrium to progesterone given after oestradiol. Psychoyos (1970) has demonstrated inhibition of development of rabbit blastocysts in vitro by a factor, presumably a protein, present in supernatant fraction of high speed centrifugation of material from uterine homogenates of progesterone-treated, ovariectomized rats. Since embryos transferred to the uterus 3 days after oestrus develop normally in entire ewes and in ovariectomized ewes in Group EPEP but not in ovariectomized ewes in Groups EP and P, it is tempting to suggest that progesterone given before oestradiol (or its equivalent in entire ewes) inhibits the secretion at around 4-7 days after oestrus of uterine proteins that impair embryo development in ovariectomized ewes in Groups EP and P. When embryos were transferred to and remained within the oviducts of ovariectomized ewes in Groups EP and their development appeared normal (Moore et al., 1983 
